Information and communication technologies have both positive and negative impacts on development, but it is very difficult to measure this 'information effect' at any level -national, organizational or individual.
The world is at a turning point, brought on by a combination of widespread and continuous political, economic and social changes on the one hand, and by the revolution in information and communication technologies (ICTs) on the other.
Governmental policies are declarations of intent, to undertake actions in given sectors of an economy. The ability of governments to develop effective policies and plans depends on their capacity to interpret information relevant to the country's economic, social, cultural and financial situation. A strong national information infrastructure allows access to information from all of these sectors, and provides the basis for competent planning and decision-making. Such an infrastructure requires sound information policies to provide the framework for the development of information and communication systems and services to meet development needs.
Information policy issues have a significant bearing on all levels of actors in society: governmental, corporate, organizational and individual. The task of bringing all these actors together and the need for integrating information and communication policy with other policies needs to be better understood in most developing countries.
Information and communication technologies and the 'New Global Information Infrastructure' (accessing information all over the world through the Internet) are essential generative and transformative technologies. They have both positive and negative impacts on development. Widening disparities have long-term implications for everyone. The ICT gap can lead to further disenfranchisement of the 'have-nots', but it can also be a tool to help empower them.
There is an ongoing international discussion regarding the ways in which the developing countries can benefit from the information revolution. While information and related technologies are increasingly being recognized as critical to development in developed countries and some of these countries are starting to realize the benefits of an information economy, many developing countries still lack the most basic communications infrastructure. And frequently if there is connection it is often the 'elite' who are connected to global information facilities.
Despite all the 'hype' about information, ICT and the Internet, few international organizations, research institutions and aid agencies have actually focused on this. It is my hope that this paper will provide a small contribution to the awareness of the role and value that a more effective use of information can play in development.
It is very difficult to measure the information effect -the impact that the use of information makes on developmentnational, organizational or individual. The aim of this paper is to clarify the issues and to explore the methods that can be used to measure the information effect.
INTRODUCTION
For several decades, institutions in developing countries and development assistance agencies have supported the evolution of information infrastructures in developing countries. This support encompassed the establishment or strengthening of information services at all levels -corporate, national, regional and international -as well as facilitating access to the world's information resources, education and training of information specialists and users, and creation of information policies and plans.
Logic dictates that information is an essential resource for social and economic development, but can this be proved or demonstrated?
If a development agency such as Danida is considering whether to finance a capital project such as the building of a highway, it undertakes a full investment appraisal. This involves a cost/benefit analysis and an assessment of the rate of return on capital invested.
Even with less tangible projects, such as training programmes for rural women, it is possible to assess costs and benefits.
Without such appraisals it is difficult to ascertain whether aid funds are being used most effectively. This has always presented me, as one who works with information and library projects, with a problem. It is difficult to measure the information effect, especially the impact that the use of information makes on national development. It is difficult to quantify benefits and to assign monetary values because the benefits often are not direct. The benefit may be a long way off, geographically or in time, from the actual point of use. A university student who has used the services at the library may well benefit throughout the rest of his life. However, it will be almost impossible to quantify the benefits that result from the investment in the university library. It is almost impossible to disaggregate causes and effects and to attribute quantifiable benefits back to the information service.
A considerable amount of work, especially by the International Development Research Centre (IDRC), has been undertaken in an attempt to develop methods and measures that will enable us to evaluate the impact of information. However, we are still far from having techniques that will enable us to produce the clear, quantitative assessments that are required by decision-makers.
Information can be a powerful catalyst to transform society, but how tangible is the linkage between providing access to the Internet and the achievement of specific development goals?
The challenge is to identify meaningful parameters or indicators, qualitative or quantitative, by which the overall socioeconomic impact of information can be assessed. The indicators must be able to provide concrete answers to the decision-makers. In this context, it is necessary to consider all roles and functions of information in the communication cycle, from information generation to use. In other words, what is the contribution of information to development and how can it be assessed?
INFORMATION AND SUSTAINABLE DEVELOPMENT
The relationship between information use and development is complex. Information use has no intrinsic value. The value derives from the contribution that information use makes to other activities. To measure the value of information in the context of development it is necessary to begin by defining the concepts of information and development, and how the information will be used. It is important to state explicitly the particular point of view on which an impact assessment is made.
Definitions

Development
Preferably, development must be seen from the viewpoint of developing countries. Early development economists were optimistic about how growth would improve a wide range of health and education indicators and chose the per capita Gross National Product (GNP) as the definition of development. The experience of the 1950s and 1960s, when a large number of developing countries did achieve the overall United Nations growth targets but the levels of living of the masses of people remained for the most part unchanged, signalled that something was wrong with this narrow definition of development.
The most well known critic of GNP growth is the Human Development Report of the United Nations Development Programme (UNDP) which in 1992 produced a set of human development indicators aimed at providing a more accurate and broader picture.
Today the World Bank and the Organization for Economic Cooperation and Development (OECD) operate with a number of 'Sustainable Development Indicators'. A country's development stage is now measured against six overall indicators (http://www.worldbank.org). The indicators include poverty, education, gender, mortality, health and environment.
Sustainable development offers an alternative to traditional development by focusing on: social inclusion and participation; the natural resource base and the global commons; longterm versus short-term time horizons; economic equity as well as growth; differences in perception; and the complex dynamics which interlink the planet's social, ecological, information, and economic systems.
From the information side, Vitro sees development as:
The ability of a society to add value to material and nonmaterial resources [which is] the key for generating local wealth and an important factor in contributing to a more equitable distribution of new wealth. To add value is to add to the information content of resources. (Vitro, 1990, p. 87) A capacity for development is enhanced through the simultaneous cultivation of material and nonmaterial resources. Development requires strengthening the physical infrastructure and intellectual or creative resources. The World Bank has concluded, in its 1998 World Development Report, that development, even economic development, is a knowledge-based process.
Knowledge is critical for development, because everything we do depends on knowledge.
(World Bank, 1998, p. 16) What is meant by benefits and what are their relations with the environment? A starting point could be the impact on major problem areas in development such as growth of Gross Domestic Product (GDP), debt control, environmental protection, development of small enterprises, human rights, democratization, literacy and education.
Data
In popular usage, the distinction between data and information is rarely made. The word information may be used to represent what we call data or significant meaningful messages, but the distinction is important. As soon we undertake to recognize the distinctions between receiving a message and understand the meaning of that message, we must be able to make a distinction between those messages that do and those that do not have an effect. The word data is usually used to imply a lower category compared with information. Generally, less meaningful messages are called data and more meaningful ones are called information. Data is communicated designations, i.e. words, text that contains a potentiality for becoming information.
Information
To some, a book or news article, per se, is information. To others, it is the content, not the physical embodiment that constitutes information, or information comes when a reader ingests the content into his or her own knowledge structure.
In order to measure impact it does not necessarily matter which view you hold, as long as it is made completely clear by the author which meaning of information is intended.
As Meadow and Yuan (1997) put it:
Roughly, data usually means a set of symbols with little or no meaning to a recipient. Information is a set of symbols that does have a meaning or significance to their recipient. Knowledge is the accumulation and integration of information received and processed by a recipient. (Meadow and Yuan, 1997, p. 701) Considering the classic distinctions between data, information and knowledge, is there then a significant difference between knowledge and information in the development process?
The issue of a 'knowledge society' versus an 'information society' is getting increased attention, at the latest in the World Bank's 1998/99 World Development Report: Knowledge for Development.
If we consider information, the way Buckland (1991) used the term information-as-thing as . . . objects, such as data and documents that are referred to attributively as information because they are regarded as being informative . . . (Buckland, 1991, p. 43) we will have to accept that an object can be the 'thing' under consideration such as a document describing the thing or a plant specimen. The term thing, denotes the message rather than its content, meaning or import. This definition implies that the message is in some way called to a user's attention, but not necessary assimilated by that person.
Other authors, such as Ingwersen, see information as
The result of a transformation of generator's knowledge structures (by intentionality, model of recipients' states of knowledge, and in the form of signs); and on the other hand being something which when perceived, affects and transforms the recipient's state of knowledge. (Ingwersen, 1992, p. 33) Information is something that changes the states of its recipient or, more specifically, the knowledge state. This definition of information causes us to accept that stored text and representations in information systems are not information but potential information.
When considering the impact of information on development, it would appear that what is meant is information in the sense of changes in people and the consequences thereof.
Knowledge
The common definition of knowledge is that knowledge is information that has been meaningfully aggregated into a reservoir of facts and concepts that can be applied.
We have:
• knowledge about a topic • knowledge about how to do something • knowledge about how to find information.
Knowledge consists of facts, truths and beliefs, perspectives and concepts, judgements and expectations, methodology and know-how. Knowledge is accumulated and integrated and held over longer periods to be available to be applied to handle specific situations and problems. Knowledge is applied to interpret the available information about a particular situation and to decide how to manage it. (Wiig, 1993, p. xvi) As a result, the endogenous knowledge, rather than the 'information store' and access to it, should be regarded as the main source of potential benefits and be an important part of an impact assessment. (1993) states that the alleged key role of information in development is based upon three assumptions:
Impact and benefits
Menou
1. potential information users are capable of rational choices based upon cost-benefit analysis or similar logical processes 2. there is perfect information 3. access to information has no cost.
In addition, although information is an elusive concept, we do know that it is similar to food, air and other necessities of life in that we cannot function well without it.
According to our definition of information, it has a value in use or potential value that only can be assessed after it has been used and its results have become viable.
Regarding the situation in developing countries the value of information may lie more in its applicability to a variety of problems than in its straight application to the activities for which it was originally meant.
DEVELOPMENT AND INFORMATION
Rather than considering the impact of information on development, one should look at its impact on the goals and objectives decisions and actions, intellectual equipment and overall skills of precisely identified categories of the population in relation to their most critical problems.
It is hereby possibly to identify five aspects of development to which information can contribute:
1. social and democratic development 2. cultural enrichment 3. education and research 4. micro-economic development 5. macro-economic development.
Social and Democratic Development
Information contributes to social and democratic development by ensuring that people have access to necessary information. They become better informed and thus more able to influence the decisions that shape the course of their lives.
Everybody needs information about their civil, social and political rights. They can only participate in the development of society, exercise rights and benefit from protections if they are aware of what exists. Access to information enables people to make critical judgements about civil, social and political aspects of the state and its activities. In this context, there is a need for a degree of freedom of access to government information. Information can be regarded as an important means of ensuring that society function justly and effectively for the benefit of the majority.
Measuring the impact of information on social development and democracy involves assessing the extent to which
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Cultural Enrichment
Cultures are in a constant state of development and change. In this process, they draw on a range of external influences that are associated with language, religion and ethnic identity. In the past, this was a relatively slow process but mass media and mass communications such as the telephone, television and the Internet have changed this drastically.
Information systems play a critical role in this process. Information and communication systems can provide a means of recording, preserving and promoting local cultures, making them available for a wider audience.
The measure of achievement in this area is the richness of the culture: its openness to outside influence and its distinctive local character.
Education and Research
Books and other information media are an important part of any education system. They enable knowledge to be stored and passed on. The ability to read and write is the foundation of a developed society. It follows, therefore, that the basic provision of books, articles and other kinds of informationbearing media are an essential part of even the most rudimentary educational system. It also follows that improving this basic provision, through the developing of textbook publishing systems, improving the quality of libraries and the development of electronic information networks, is a means of raising the general level of educational attainment.
To measure the impact of information on educational development it is necessary to assess the extent to which the book and library activities, including access to the Internet, add value to education and research systems.
Micro-Economic Development
Here the information effect operates in a number of different ways. Information can be used to assist innovation and product development by giving firms access to new ideas, technical processes, materials and intermediate products. This emphasizes the need for effective scientific and technical information services to support research and development.
Access to information is an important factor in a firm's ability to market its products. Firms also need access to commercial information and it is increasingly acknowledged that the use of internally generated information can enable firms to manage their resources more effectively.
In the past many aid donors supported programmes intended to contribute to the first of these objectives: assisting research and development. Less attention has been paid to the information flow that contributes to the sustainability of firms and institutions.
Measuring the impact of information activities that are intended to support micro-economic development involves assessing the extent to which they improve the sustainability and profitability of firms and institutions.
Macro-Economic Development
Information contributes to macro-economic development by increasing the flexibility and speed of response of the overall economy. The goal of policy might be to improve the efficiency and relative effectiveness of the economy in its existing form. More usually, however the aim is to bring about a re-structuring of the economy, moving out of the low valueadded industries into high value added activities.
The mechanisms for achieving such a transformation vary considerably. There is usually a significant element concerned with infrastructure development, particularly improving telecommunications and access to the Internet.
The development of information-intensive economic systems is high on the political agenda in developed countries. Major efforts are being made to build information infrastructures that will bring about a radical structural shift in the economies of the developed world. Similar changes are needed in developing countries.
We know very little about the association between the development of the information content sector of an economy and the rate of economic growth. Measuring the general impact that information makes on macro-economic development means assessing the contribution made to the current level of GDP or GNP. It could involve assessing the contribution made to a range of macro-economic policy goals, such as the contribution made toward re-structuring the economy or improving international competitiveness.
THE INFORMATION INFRASTRUCTURE
In each of these five aspects of development it is necessary to strengthen the information infrastructure in order to enable the information effect.
Libraries, textbooks and other informational media are needed to support the educational sector. Scientific and technological information services, links into the global information systems and a mechanism for protecting intellectual property rights are needed to support micro-economic development, while telecommunications networks, computer facilities and associated applications are needed to support the macro-economic development. Mass media, basic information materials, publishing houses and a network of locally accessible information services are needed to support social development and democracy and cultural development.
In addition, there is a great need for trained information staff. It is necessary to develop skills needed in the use of information. Information workers will need to communicate directly with the users, helping them to understand and make use of the information available.
The information effect is critically determined by: (a) the extent to which the county is able to train and deploy specialist information workers and (b) the extent to which it is able to develop the general information handling capacity of the people in the country.
METHODOLOGICAL PROBLEMS
The first step in measuring the information effect on development is to identify what aspect of development the informa-tion activity seeks to influence. Knowing this, it becomes possibly to identify the variables that need to be measured. It has however been shown to be far from simple to isolate the required variables or to measure them.
Another aspect is the time needed for the impact to be felt. As stated in the definition section, information is an intermediate input in some other process. The value of the information effect is only realized when the information is used to do something. It is, therefore, necessary to consider a time dimension when looking at how to measure the effect.
A second problem is the difficulty of separating the influence of other variables. No information activity takes place in isolation and it is very difficult to identify the impact made by the use of information in other than very general terms.
CONCLUSION
The extent to which information actually contributes to the empowerment of people and the accountability of the information systems concerned are subjects of controversy and concern. The limited status accorded to information in most developing countries suggest that its potential value is not self-evident.
The challenge is now to identify meaningful parameters, quantitative and qualitative, by which the overall socioeconomic impact can be measured.
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